








          
 !"
#$% & ' (" ()"C  #$% S 
 
 	*




         !)sickle cell disease (	$ % .
 '(  )* +,
 '-*. /!0.   1  23 14  5(  6  7(C  7( S   38
	 % /!0.  94:%.  
 :    ; < ,:% <- =0$ ,8 4!94)homozygous (>	   %4   < 
 ?$ 1, =@% <  94% AB 4$ . < (  	!	$ >4 C  <,.! /!0. 1D!  =%  E F!	
% ' G .@( .G44 )color doppler(     'H ':.4:% IJD  	! 23
<,(4(  1 H3  ))poplyteal veins ( 'H  4$ % = 148 1!B 	!	$ /  ' ,H >	
G %   !.  	!  !K  1% .% 	
 48  !.  1% 9 =% < 9 	* "  =	$ ME
 <% =% F(  1%4$ % = .  7( 10%C    7(S   % N0G  5( % 	 E 4$ .!%   
 	4!38 % O  !  94:% P	$  .  7( 10%C    7(S , <4 9! =	$ Q4?  
,%R4G4 48 > =@,ACL   STTT  '  G =9	 U4VJ% 	$ .  

  : 	! % <*B%  	
 <%9  ,H >	 >  <   ; 1   >	  =
 5( 23 VJD  7(C   7( S >	  G W,  =?,  X% %   	!  !K 9
.1%  6   ! G >P Y4% < V,8  . Z A >[\]^_  ^ )[ :(^]a^\  
  




 >94%  144% <P,    4G4
bb 4%   %4G B <  - !0@!B *c +D$ '
	$ %  -44G , =P9 .d  !e ed fe  
!,-eG4 e4e$  ee  =	ee( fee140!%  
)polymerization (ee$   4G4e!e ge<h
 
)deoxygenated  (4$ % 9	  . 140!% (  ! 
 i4 P!   148 /   	
 f





* ,   R ))H 0% 14 1E  148 94 (44G4  
**94 @$0( >4 =@D 14 1E  148 k! VVJ l4. ,  
baW4
% =	
!4:m_pedram_2007@yahoo.com : Email 
  
 
!  "#$%/'(/')*%  + ,-. 







               $	 "0#0	5  6$ ....                                                                                                                        
 	 8/9+: /;3 
<;+ 8'8 ')*<  
 
<= 
 4G4 % -4( m 	!( 1;  =S 
Dn 4	
 X!J f W4:G 4$ % 0%   
?
.	! !  o   !R !  <,.G   <
 1	$ W*. /)* +,
 0. ! / W,
% 94:% 4$)bT.(  <    	

ne Xe < e pe 9 $e 8 1	$ 
e   o4,?e 1  ,.e %  
	$ . <   qr	  '%  - 4%
4$ % =	! ,D @-  9 	*  =4 . < 
 	
    !   
  '  WHE 	: <! 14J,  ,D 
  0d%  '-;l? 	,. %)b .(+,
 '-*. 
 )*  '(  /!0.   W,8  1
	! %)q .( <4E <s  1%  )* 	t 
4 9 @D(  4%  < ,:% 1 i
)H  <,.G  =?,u  *  !%9    <
' >P W)bqbv( .  1   6
  7( /C   7( S  /!0.  94:% 38
	 %)v( .5( =9%7( 14    C 7(   S  <
	D % 14! =	 	  94:% 1  
-)%  <,.G  <B4 4% < 	*,%  !%9   <
 <5' =	$)wbT .(N0G  !   < ,:%  O!
% .*%   ;  ':.4:% C < 4$
  E  =	!G 1%  !.   !K   =	$
 7( 4:C   7( S +  1D < ' <,$
%   = ':.4:% < ,:%  1 	
1%    !K  W4*% )* 	t   !.
1% < '  %  7( 4:  V,8 C 
 7( S  	$ <,$ 9 0 .C$0G    1, 9
 < 1,948,D! 	*   1    ! 1
%   	
 x,J% i4   	$  <*B%
%  	 14' =	D N0G .4, % G% + 10
7(  C 7(   S   !  * 1   +
!G0 <6   = <5 % ( @D 
 =	  Ok% i4 /!   48 9 +
  . 
 
   
      % y '%4  <- =0$ ,8 O!  	$
   <e @- 94.,-)electrophoresis( 
y( )sickle probe (CBC )complet 
blood count (   ; IJD 1D! 
 = 4!94' =	$.   0% !  
 148 u!0  Q% R IJD < +% 4
  1% 'H' <,.G  >  ,!. ng/ml 
jTTT  /!0.' <,.! . 9  *3 IJD 'kB
-4% e% -4e4e9 14e =Pe ,e e O
sequencing  <eeeee%; e  =	eG ee0 N
Hemozygous for codon 6   ; IJD
 P
% ' =	$ .  <  ,!. /!0. E8
  1K!.  1% 'H' <,.G .kC  	* =%
  ' <<   >  1% 'H  ,

   
%  ' <,.G .  9 	* <,?
I8 	P%  "  <*B% ,H >	 	!	$ 
  
%  > O4 ,;  1% 'H 
  Q; 
	  = ' <,.G.  m < >9R
 ' <s 
	  = MV% +%  =
' .   <'HB  94,4-  =	%;  
)poly morphonuclear (PMN ESR )erythrocyte 
sedmentation rate ( ,,  148 'D  <,$ R
' =	$ N0G ':z%) .activated partial thromboplastin 
time (PT,APTT )prothrombin time( .G44   +$
=4 W%   4G4 {!0!4.,-  S wr 	 
' <,$ .	P%"=% + O! 	*   W < 9
 <*B% ' ,H >	   >4' =4 . 
 |: <,$ ' (  	!	$ >4   <!*%e >	
-e- =	$ % {e$ x*t e =	e =4  .G44 
' <,$ WHE G	$ }0  -  +$ . PT , 







2: ;> 9; 	     
 	 8/9+: /;3 
<;+ 8'8 ')*<  
 
<?  
' =	!G  4G4 '. .  >  
 <4  A$  
(   !Q; O4 ,;  
%
 >P <bone scan 4$ % . VJ$ '!t  
 ~8 1, 9=	$  > 	!	D  	* 9 	C  
 <*B% ' ( ' =4 .  .G44gray 
scale  ,H >	 1  1 <-D < 9 =	$ >P
' > ~4
   C 438 <  =4 W%
 V,J%  = l <  4 /!0. -
' <,$ > ~4
   Y!% YP.   
    1!$ 9 =	$ >P @ ( .G44   
!$  <,(4(  11 l )   *:E n <,.!
' <,$	 .  !$ l @ ( .G44
- 	!@:E  * ' =4 . 	! +,
  
  = <,(4( 1 )  H3 	! A

  6  <,$ 	B !( AP '8 /
	C R4E 1@ 1Q4 14 )long segment( 
:!) * <  8b/S  S/  23  ,%
 	! 1!B 2t / f < =	$ =	! 	!
 	! 'DG 9 	4$  =	!G % 	
 1	
' =	D =	D% H3 	!  A
  . 
,e  <Pe ':.4:% e 'He 23  
 	!e ) 3e <,(4(  1 He >	e ,H
' =	!G 3% '. 
 =	 A$	)%   !K  1% 'H 
 ,?  1	 194  	 F( < u!0 4
  	 =P( 	)%  =		k@  9  P! 	!
 1	 19 4  < >	% u!0 4 <	%   '

G  ' kC '. 9 9 	*    !. >4 <
 >G % F( 	)%   48 4  $ 9ee A
   	e$PT ,APTT INR,)international normalized rate   (
 	)%  +$	 . >4   1% 9 9 F( 9 	*
 I8%  !.    <,.! /' =	$.  
 INR , PT  <	$ W, @,? 4 . 9 	*
 W, 'kB ' ( 9 @ ( .G44 =% <
 <e%; e:E < 	e* Ge$ N0e	 .<%  !  
4,. )* %4 > =@,  e OACL 
8000 e%R4G4e ,e'8 !,e- e g4e'  
, > <4 9 U4VJ%! 4% =	$ Q4?  
'.G .% 4,. 10 , VII, VIII, IX,  14.!  	:
.:! 1Q4 :E* -   7( % 23C  
/jS 	    7(S  /vv 	  10% 
:E*)bvrav 	 ( < 	$ N0Ge(  !  
H%e% y4
eG e . :
 4:k < <B4  -
 <%  !.  g). 1% '.! . 9 =% < 9 	*
 1% <  % <*B% E8 W,s 'kB V. 
C = %G *! - 	$ %4  < " 
u!0 	 > r 	  4:k  
%   
'.! . 1!(   !.  1% +P( =% < E8
 = =% /$  9 : W, 'kB <*B% D%
	$ Y3 1% .1% Y3 9 	* W, =% /$ E  
 <  p '$	  	
 +5. 
  
      @>A  
      Q4-4(4!0. o < !P; 9 140!(  
 	
 )* /!0. f < %  	$ % 
 ,D   i4 	4 % 4$ 94:%  !(
	! . W  <*-3% O! bvSv  23 >,
%; 
  7(C  rT   	$    < ,:% 
  7( 23  1DC    < ,:% 1 
 ,:% 1 9   !( 	 <,$   <) <
	 <,$	   < 	4  <)r(.  O! 
 W  <*-3%[\][  7( 4: C  +k% ' O!
 l 	
 <  =4   < ,:% 1
').(   <*-3% O! qT   SS!SC   10%
  7(S   =4  5(  . < ':
 9;  
 7( 10%C  1
! 1   < '*t 
 5(  . < ':
  ' =4 )( . 7(C 
!(  7(4G O!  %,! < <,







               $	 "0#0	5  6$ ....                                                                                                                        
 	 8/9+: /;3 
<;+ 8'8 ')*<  
 
<B 
 4,. 1 k%  <V   VIII W*.   	t '8
 )*. 4:  7(C   <9 , 4rT 
	 :E* % O4:% i4 /!. f 4$ .
 7( 4:  .  Cq/T	  =	$ 
' .  7(S  <,
 !(  7(4G O! +
  %,! <K   < '4 14 < 4,. 7(C  
% 	 . 94:% /!0. f   7(  ! 4:
!e% 	 4$)v .(% e 1e  !K 9 94:%
4$ % =?,.  k% u!E 9  48 '-*.  !K
 )* 	t '8  	 % >P  :% ,; 1 
 94:% 	t .   !K u!0 W,APTT  <6 
 T 	  N9)v(.  9   !Kr  	
 1	 19 >G4   < = E 	! 4
 9  =	 <@ 1% 1; W:	  <)qS   	
  <6  '  1	 19 >G4  9 ,s
!e Oe  WqT   1	 19 >G4   	
 '   <69 ,D   4$ % A$ W O!
1% A$ 9 	* ' kC APTT  4$ % W,
 < r/q :E 	)% * 	*  	CBC   '(
APTT 4$ % W, <9 4 < .94:%  
  	 ) ar  >P 1% 9=	$  9 
 9 W ! >1% 4$ % <.t  !.)v.(  
 !. k%  %,! =	K   %,!  	$ %
K 4,.  t 4,.4II X,IX,VII,  
'. 9   !.mg/kg  q/T  9 4 < 48
4$ % A$ 	. 94:% 1%   !.  )
  <%9  < *4%   =% < <%9 1	
  1% @! =% < ' >)% 94:%   4B
 % = <% % = =% /$   , 9
 4$)v(.  
C =	$ .*%  	
  >	 }0 l
W4*%      !  4 =	$ ,H 
   = 	! @! % +! . %  =4:
 !( )* +,
 /!0. f ' =	$ . 
5( 23 -   7(C   7( S  W, 
$e 	e( <eE 9   !e:* GeG N0e	! . 1% 
  	
  !.   !K  94:% 	, 
 	$ ME   7( 4: V,8 1%C   7( 
S  	!@ A$  .  
  1    =  < 	

 Y!$  ', )dactylitis (   $
9 <! 0d%  ;R4 )avascular 
necrosis( e eJ,e( 1 14e!e+
()priapism( 
 	:  	
  < 	4 % WHE  DC
 4 ':.4:%   ) 	! 23 
	,. l? 0 ,H >	 '$ H3.   	! 
  = ,D ' >	 >4  =  4
( .G44    1!B  'kB @
G >P '.  -  9 : )* 	t 1% 
 148 1!B % 	
 P!  5 i4 P! <
G >P Y4% .  C + 4B 4  +5
 ':.4:% 	
   7( 5( 23 
S,C  < 4$ W, Y4%  4: 4  k;
 !0@!B < 41% 9  G >P X%  
EeR4e  ne8e,eVeB eG4e$ ee4. %e 1
  !K ,H >	 	! ':.4:% < F( 	%
  !.  1% >	  9 < W,  =% F( 	%
  1% Q9INR %e 	$e %. Ce <e 
 4e% 
eG eN0 $e =	Ge e4: IJD  7(C  
 7(S  < Y4% =1% 9  	$ %  V,8 
4:  7(C   7( S % =?,e !G  	
 W, 9=	$   9 	% R4E W,  1% <









2: ;> 9; 	     
 	 8/9+: /;3 




1-Dover GJ, Platt OS. Sickle cell disease. In: Nathan DG, Ginsburg D, Orkin SH, Thomas Look A (eds). Nathan 
and Oski's Hematology of Infancy and Childhood. 6th ed USA: Saunders; 2003: 803-4. 
2-Francis RB. Platelets, coagulation, and fibrinolysis in sickle cell disease: their possible role in vascular 
occlusion. Blood Coagul Fibrinolysis 1991;2:341-53.  
 3-Lanzkowsky PH, Lipton J, Render A, Sahdev I, Shende A, Arkin S, et al. Manual of Pediatric Hematology and 
Oncology. 4th ed USA: Elsevier; 2005: 169. 
4-Quri K, Vichnsky E. Hemoglobin disorders. In: Bahrman RE, Kliegmun RM, Jenson HB (eds). Nelson Text 
Book of Pediatrics. 17th ed USA: Saunders; 2004: 1624. 
5-Schnog JB, Gillavery M, Zanten V, Meijers JC, Rojer RA, Duits AJ, et al. Protein C and S inflammation in 
sickle cell disease. Am J Hematol 2004;76(1):26-32. 
6-Alkindi S, Pathare A, Green D, Gravell D, Dennison D. An important cause of stroke in sickle cell disease. Int 
J Hematol Suppl 2002;76(1):137.  
7-Francis RB. Protein S deficiency in sickle cell anemia. J Lab Clin Med 1988;111(5):571-6.  
8-Lanzkowsky PH, Lipton J, Render A, Sahdev I, Shende A, Arkin S, et al. Manual of Pediatric Hematology and 
Oncology. 4th ed USA: Elsevier; 2005: 346-57. 
9-Schnog J, Meijer J, Duits A, Rojer R, Mac Gillavry  M, Ten Cate H, et al. Reduced protein C and protein S 
activity and sickle cell disease seveity. JTH 2003;1(1):12-8.  
10-Hasan S, Elbedawi M, Castro O, Gladwin M, Palestine A. Central retinal vein occlusion in sickle cell disease. 
Southern Med J 2004;97(2):202-4. 
11-Dover GJ, Platt OS. Sickle Cell Disease. In: Nathan DG , Orkin SH, Ginsburg D, Thomas Look A. Nathan 
and Oski's Hematology of Infancy and Childhood. 7th ed USA: Saunders; 2009: 951. 
12-Wolters HJ, Ten Cate H, Thomas LLM, Brandies DPM, Ende AVD, Heiden YVD, et al. Low-intensity oral 
anticoagulation in sickle-cell disease reveres the prethrombotic state: promises for treatment? Br J Haematol 
     1995;90:715-7. 
13-Schnog JB, Kater AP, MacGillavry MR, Duist AJ, Lard LR, Dijs FPL, et al. Low adjusted dose 









               $	 "0#0	5  6$ ....                                                                                                                        
 	 8/9+: /;3 
<;+ 8'8 ')*<  
 
<* 
Subacute thrombophelebitis on deep and superficial branches of femoral 
and poplyteal veins in sickle cell anemia with protein C-protein S 
deficiency: A case report 
 
Pedram M*, Fathi A 
 
Research center of thalassemia and hemoglobinopathies, Ahvaz Jundishapur university of medical 
sciences, Ahvaz, Iran 
 
Abstract 
The main clinical manifestation of sickle cell disease is vessel obstruction. Activation of both 
blood coagulation system and platelets in sickle cell disease and also protein C-protein S 
deficiency increase risk of thrombosis in these patients. We present a case of 16 years-old girl 
with homozygous sickle cell anemia. She was referred with generalized and extremity pain to 
Shafa hospital clinic. Gradually during two months her pain became worse and she suffered from 
severe right leg edema. Color doppler sonography revealed a sub-acute thrombophelebtis on right 
leg with deep and superficial branches of femoral and poplyteal veins with severe decreasing 
blood flow. She was put on intravenous heparin and maintenance oral warfarin. After three 
months of treatment with warfarin, obstruction was completely resolved and treatment was 
continued for further five months. During the course of treatment, protein C-protein S were less 
than normal range. This may be one of the risk factor to increasing thrombosis in our patient. 
Protien C-protien S were measured in patient's centrifuged serum by full automatic coagulometer 
ACL 8000 and specific kits. 
In sickle cell diseased-patient who present with extremity pain and edema, due to vein 
thrombosis, measurement of protein C-protein S levels and other diagnostic measures, in addition 
to other medical interventions, appropriat  anticoagulant therapy with IV heparin and oral 
warfarin are needed. 
Sci Med J 2010; 9(1): 93-98 
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